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DEVICE FOR SEALING CONTAINERS OF PLASTIC MATERIAL 
Object of the Invention 

The present invention refers to a system for sealing containers of plastic 
material which carries out the cutting and welding operations simultaneously, and 
5 which is used for the sealing and cutting of blister4ype containers and the like in 
continuous assembly lines, based on the use of molds together with the use of an 
ultrasonic emitter device. 
Background of the Invention 

Given the current demand for plastic containers used for containing a multitude 
10 of products, it is necessary to achieve that packaging devices carry out the packaging 
operation at the fastest possible rate and with low costs. 

As a result, a large variety of devices have been developed for the sealing of 
this type of containers. 

These devices are usually of the thermal-type, i.e. thy use heat to melt the 
15 material constituting the cover of the container and join it to the container itself. These 
systems have the drawback of usually being expensive due to the necessity of applying 
heat-weld lacquers on one of the sides to be joined. Furthermore, the finish is of low- 
quality, causing folds and curling up of the containers when they are cooled. 

Devices for welding blister-type plastic containers or the like are also known 
20 which use the effect of high frequency to achieve the heating of the plastic material and 
the subsequent welding thereof. 

European patent EP-A-0493690 discloses an apparatus used for welding a 
plastic material cover to a can-shaped recipient, the apparatus has a tool which is 
attached to the outside of the cover or to the outside of the recipient, and an inner tool 
25 which is inserted in the cover, the inner tool being a sonotrode and the outer tool a 
cone-shaped ring which can radially shift to achieve the sealing of the recipient. 

This device only has the function of welding a cover to an independent 
recipient, not being able to be used for blister-type containers or for several recipients 
at the same time, which makes it rather uninteresting given that unitary welding times 
30 are high. Furthermore, this device does not have the possibility of simultaneously 
cutting the plastic of the containers. 

Spanish patent ES-A-21 00777 discloses an ultrasonic cutting and welding 
device especially applied to cushioned fabrics, comprising shifting means, position 
fixing means and an ultrasonic emitter device or sonotrode. There is an upper guide 
35 element and a lower guide element on the end of the sonotrode, and a cutting element 
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of a material which transmits the ultrasounds is fixed to the sonotrode. Furthermore, 
the lower guide element is movable and allows carrying out the cutting of the cloths 
and of the filler fabric simultaneously to the welding between the same cloths, along the 
cut line. This device has a cutting wheel which cuts the fabric, and the recently cut 
5 ends are welded by means of the action of the sonotrode, the cutting and welding 
being carried out in a single action. The particular configuration of this apparatus 
makes the cut line and the weld line coincide which, due to the small thickness of the 
edge of the cutting wheel, makes the joints obtained by means of the apparatus not 
very strong given that the weld strip is of a small width. 
1 0 Description of the Invention 

The device for sealing containers of plastic material object of the present 
application attempts to correct, as much as possible, the different drawbacks posed 
above. 

The system of sealing containers of plastic material proposed by the present 
15 invention is especially used for the sealing of a plurality of containers, the mouth of 
each container being surrounded by a peripheral flap in extension of its walls, a sealing 
sheet being arranged on said mouth of the container or containers to be sealed. 

The system is based on the use of a plurality of equipment producing ultrasonic 
vibrations used for the welding of the plastic material, sonotrodes will specifically be 
20 used, which are independent from one another and are separated by a small space. 

These sonotrodes will emit vibrations on the sealing sheet and the peripheral 
flap which, in turn, are supported on a series of molds. 

Said molds consist of concentric walls situated in coincidence with the 
peripheral flap surrounding the mouth of the container or containers to be sealed. 
25 The mold has an inner wall allowing for the welding between the sealing sheet 

and the peripheral flap of the mouth, said inner wall is finished in an edge of a large 
angular width profile, i.e. its flanks form an obtuse angle, next to this inner wall and 
concentrically thereto, the mold has another outer wall of a slightly larger height, 
finished in an edge of a small angular width profile, i.e. its flanks form an acute angle, 
30 suitable for causing the cutting of the sealing sheet and of said peripheral flap at a 
certain variable separating distance of the weld line defined by the inner wall. 

This small separation between the weld line and the cut line makes the welding 
obtained by means of the present invention strong and very resistant, preventing the 
problem which occurred when the cut and weld lines coincided. 
35 The emission of a large amount of ultrasonic vibrations in a short period of time 



along with the configuration of the profile of the edge of the outer wall, the flanks of 
which form an acute angle, makes said outer wall penetrate both the sealing sheet and 
the peripheral flap of the container until they are finally cut. The acute angle of the edge 
of the outer wall of the mold allows for a penetration thereof in the plastic material, with 
5 a minimum friction and, as a result, preventing said plastic material from being 
excessively heated and melting. 

On the other hand, the emission of a large amount of ultrasonic vibrations in a 
short period of time along with the configuration of the profile of the edge of the inner 
wall, the flanks of which form an obtuse angle, makes said inner wall weld the plastic 

10 material and not penetrate therein, as occurred with the outer wall. This is because the 
friction surface of the edge of the inner wall with the sealing sheet and the peripheral 
flap of the container or containers is of a large magnitude, the successive vibrations 
converting this friction energy into heat energy, which melts the plastic material both of 
the sealing sheet and of the peripheral flap of the container or containers and mixes 

1 5 them, forming the weld. 

The fact that the outer wall has a larger height than the inner wall allows that 
when the outer wall has completely cut the sealing sheet and the peripheral flap of the 
container, the inner wall has only partially penetrated both without achieving traversing 
them and raising the temperature at the points of contact between said inner wall and 

20 the plastic material, making the weld line be inwardly from the cut line, both being 
spaced a certain distance, achieving a more resistant weld. 

The inner wall has several configurations on its edge, especially depending on 
the thickness of the sealing sheet and on the peripheral flap of the container to be 
sealed. 

25 On one hand, the inner wall can have a continuous linear edge, although it is 

possible for it to have a broken edge, being defined by a series of projections which 
can adopt a wide range of configurations with regard to their shape. 

Another possibility is that the inner wall and the outer wall are integrally joined 
together, forming a single wall with a "double" edge, an outer cutting profile which will 

30 have a configuration like that described above and an inner welding profile which could 
be continuous or broken. 

Another embodiment of the invention, which is a particular variant of the case in 
which the inner wall and the outer wall form a single wall, includes separation areas 
situated in the profile itself of the wall, between both profiles and inwardly from the 

35 inner profile and parallelly thereto. In said areas, respective cavities are formed, the 



function of which, on one hand, is to produce a double weld line, and on the other hand 
to separate the weld lines from the cut line, with the advantages this implies, such as 
an increase of the rigidity of the weld bead and of the joint itself and an increase of the 
sealing. 

5 Lastly, for the cases in which both the sealing sheet and the peripheral flap are 

of a small thickness, the configuration the mold adopts will be special, specifically it will 
only consist of one wall, the edge of the inner wall being transversely located in 
extension of the edge of the outer wall. 
Description of the Drawings 
10 The features of the present invention will be better understood in a clearer 

manner with the following description, in which an embodiment example is shown, a 
set of drawings being attached as an integral part of said description, in which the 
following has been represented with an illustrative and never limiting character: 

Figure 1 shows an exploded perspective view of the different components of the 
15 sealing device object of the present invention. 

Figure 2 shows a perspective view of each of the molds constituting the sealing 

device. 

Figure 3 shows an enlarged detail of the walls constituting the mold, according 
to a first embodiment of the invention. 
20 Figure 4 shows a sectional view of the mold, according to a first embodiment of 

the invention, before beginning the cutting and welding process. 

Figure 5 shows a sectional view of the mold, according to a first embodiment of 
the invention, once the cutting and welding process has ended. 

Figure 6 shows a sectioned perspective view of part of the mold, according to a 
25 second embodiment of the invention. 

Figure 7 shows a sectioned perspective view of part of the mold, according to a 
third embodiment of the invention. 

Figure 8 shows a sectional view of the mold, according to a fourth embodiment 
of the invention, once the cutting and welding process has ended. 
30 "Detailed Description of the Invention 

As shown in Figure 1 , the device for sealing containers of plastic material object 
of the present invention consists of a plurality of sonotrodes 1 which are independent 
from one another, under which sonotrodes a Teflon sheet 2 is arranged, under which 
sheet is the sealing sheet 3, which is arranged just above the container or containers 4 
35 to be sealed, which in this case are of an approximately rectangular configuration and 



are in two rows joined together by their peripheral flaps 5. The Teflon sheet 2 and the 
sealing sheet 3 and the containers 4 are supported on molds 6 such that the containers 
are housed therein, both the sealing sheet portion next to the peripheral flap 5 of the 
containers 4 and the peripheral flap 5 itself being supported on the edge of the wall of 
5 the mold 6. 

The molds 6 are supported on a heating plate 7, the purpose of which is to pre- 
heat the molds to improve and accelerate the perfect functioning of the device. 

Figure 2 shows a pair of molds 6 arranged on a heating plate 7. The molds will 
have a shape similar to the shape of the container or containers 4 to be sealed and 
10 dimensions such that both the sealing sheet and the peripheral flap arranged as an 
extension in the mouth of the container are supported on the edge of the walls of the 
mold 6. Furthermore, the heating plate 7 will have openings 8 in which the container 
will be housed when the sealing operation thereof is occurring. 

In a first embodiment of the invention, the mold will be made up of two 
15 concentric walls situated in coincidence with the peripheral flap surrounding the mouth 
of the container or containers to be sealed. 

The mold has an inner wall 9 carrying out the welding between the sealing 
sheet 3 and the peripheral flap 5 of the mouth of the container 4, said inner wall 9 is 
finished in an edge of a large angular width profile, i.e. its flanks form an obtuse angle. 
20 In this first embodiment of the invention, the edge 10 of the inner wall 9 is broken and 
specifically adopts the shape of a plurality of projections 1 1 aligned with one another 
and with said inner wall. 

The mold has another outer wall 12 next to this inner wall and concentrically 
thereto, of a slightly larger height, finished in an edge 13 of a small angular width 
25 profile, i.e. its flanks form an acute angle suitable for causing the cutting of the sealing 
sheet 3 and of said peripheral flap 5 at a certain separating distance from the weld line 
defined by the inner wall 9. 

Figure 4 shows a partial detailed sectional view of the cutting and welding area, 
prior to beginning the welding process, it can be seen how the outer wall 12 of the mold 
30 ~isnarrangednni^xriD~lhe~inneT~walf ^ flap 5 of 

the mouth of the container, next, above the flap, the sealing sheet 3 is arranged, and 
above that is the Teflon sheet 2 on which the sonotrode 1 is situated. 

Teflon is the anti-adherent material which does not stick to the plastic material 
when the latter is hot, furthermore it withstands a higher temperature than that of the 
35 melting point of said material and transmits ultrasonic vibrations very well. 
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The Teflon sheet 2 inserted between the sonotrode 1 and the sealing sheet 3 is 
very important because thanks to it, the following effects are achieved: 

- preventing direct contact between the metals and absorbing the noise, 

- preventing abrasion of the edge of both walls of the mold and, accordingly, their 
5 premature wear, 

- attenuating the destructive friction which the direct contact of the sonotrode 1 with 
the sealing sheet 3 may generate, 

- improving the transmission of the vibrations and preventing damage of the 
sonotrode 1 due to an excessive vibration transmitted thereto, 

10 - improving control of the critical conditions between the welding point and the 
destruction point. 

In Figure 5, a partial detailed sectional view of the cutting and welding area 
when the welding and cutting process has occurred, can be seen, it can be seen how 
the outer wall 12 of the mold has cut both the sealing sheet 3 and the peripheral flap of 

1 5 the mouth of the container 4. 

The inner wall 9 of the mold has gone beyond the thickness of the peripheral 
flap 5 of the container and has partially penetrated the sealing sheet 3, there being an 
area 14 of melted and mixed plastic material around the edge 10 of the inner wall 9, 
which in this case is configured in the form of projections 13. 

20 In a second embodiment of the invention, both walls of the mold 6 are joined, 

forming a single wall 15, as shown in Figure 6. In this case, the edge of the single wall 
15 has a "double" profile, on one hand it consists of an continuous outer profile 16, and 
on the other it consists of a broken inner profile 17, configured in the form of projections 
18. Said projections for this second embodiment of the invention have a serrated 

25 configuration and are slightly tilted, which gives them a large friction surface aiding in 
the melting of the plastic material. 

In the particular case that both the sealing sheet 3 and the peripheral flap 5 of 
the container are of a small thickness, a third preferred embodiment according to the 
object of the invention has been considered. As can be seen in Figure 7, the mold 6 will 

30 bB'spedarfor this^ partrcutarcase, it will specifically consist of only one wall 19, the 
edge of the inner wall being transversally located in extension of the edge 20 of the 
outer wall, the edge 21 of the inner wall being broken in this case. 

Figure 8 shows a fourth embodiment of the invention, which is a particular 
variant of the case in which the inner wall and the outer wall form a single wall. In this 

35 case, separation areas are included in the wall of the mold 6, the first area 24 situated 
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between the inner profile 22 and the outer profile 23, and the second area 25 situated 
inwardly from the inner profile 22. Respective cavities are arranged throughout both 
areas parallelly to said inner and outer profiles. 

As is seen in Figure 8, the sealing sheet 3 is arranged under the Teflon sheet 2, 
5 and under the sealing sheet is the peripheral flap 5 of the mouth of the container In 
this representation, the cutting and welding movement has ended and the plastic 
material which has been heated by the successive vibrations of the sonotrode 1 (not 
shown in the Figure) is melted and deposited in the first area 24 and in the second area 
25. With this arrangement of the profiles which are separated by said areas, it is 
10 achieved that on one hand, a double weld line is obtained, and on the other one, the 
weld lines are separated from the cut lines, increasing the rigidity of the weld bead and 
of the joint itself, and also increasing the sealing thereof. 



